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Docket No. 2 1 6648US2/sbj 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE b ' 

IN RE APPLICATION OF: Hiroyoshi TANIMOTO, et al. GAU: 2812 

SERIAL NO: 10/001,977 EXAMINER: 
FILED: December 5, 2001 

FOR: SEMICONDUCTOR DEVICE, METHOD OF MANUFACTURING SEMICONDUCTOR DEVICE, AND SYSTEM FOR 

EVALUATING ELECTRICAL CHARACTERISTICS OF SEMICONDUCTOR DEVICE 

REQUEST FOR PRIORITY 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D C. 20231 

SIR: 

*□ Full benefit of the filing date of U.S. Application Serial Number [US App No], filed [US App Dt], is claimed pursuant to the 
provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date of U.S. Provisional Application Serial Number , filed , is claimed pursuant to the provisions of 
35 U.S.C. §1 19(e). 

■ Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to the 
provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATIO N NUMBER MONTH/DAY/YEAR 

JAPAN 2001-313939 October 1 1, 2001 




Certified copies of the corresponding Convention Application( 
■ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 
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□ were submitted to the International Bureau in PCT Application Number . o ^--j 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule l?.l(SXhasJjeen rr| 
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acknowledged as evidenced by the attached PCT/IB/304. 

(A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 

(B) Application Serial No.(s) 

□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 
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Respectfully Submitted, 




OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 



22850 

Tel. (703) 413-3000 
Fax. (703) 413-2220 
(OSMMN 10/98) 




Marvin J. Spivak 
Registration No. 24,913 

Surinder Sachar 
Registration No. 34,423 
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mnwm v^y * omnwftn&mmmt zmm-t&umT'&z z. £*mm 
[stasis] tR&¥m<*m*<Dn&ftitt&<Dmmmt&wm't&x.m*. 
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1 subQ : ^»^?stt««©«i«t»«s«ag 

I d : Kl/>f 
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mmwmm^zm^i*. ^mfommzmm-t sunt 

'ptKtbmMy^t b-(*yfci>mzi-tz>mmzis^x. mmm^iEjLM 
mm?- h mm&nm v^yy^z (Dm^mn ^ommmitt. z & t 
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[Mi i] ¥mtemmMmz¥mfom**&&?z®Mmmzfioj: 
mm^mikm^K&^T^-tz^yA? hs*ymz&z>m?iEjiM£.f&m 
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#2 0 0 1 — '3 1 3 9 3 9 

[OOOl] 

z$¥mfamm<nmi*L&&mM v * r a iz m^t z> . 

[0 0 0 2] 

*/V n;v^^-{C<f^c<*t£MOSFET (metal oxide semiconductor field effect 
transistor) £#*fc¥##^«lCfcV>Tte, «ltr4©lli:i:t;tC, M^W 

&&mzmt*:*iiV2>z.£tfm%nT*$>2>a -m.wi.ziz, mmmm<Dmm t t&iz 
, ^mftmmnm^w&iftm^t-? & 9 ^m^mmizit. m-%mmw.Miz&^ 

^^o^tt^ <D fgffl r*l T* & £ £ tf^jfc $ tiT v * -5 o 
[0 0 0 3] 

£>*lTV>-5„ C. Hu^tf) THot-Electron-Induced MOSFET Degradation - 

Model, Monitor, and Improvementj (IEEE Transactions on Electron Device 

s, vol. ed-32, i 9 8 5¥) #M D «^#'[4^Mb nmmmwtt omzmmtz 
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[0 0 0 4] 

&-6n^-v*^#«MM0SFET©ti#JCttiE?L , ?*>*- ) ^NStti&K^&t&K 

^;i/=^tfe^ri:{c<fcot^cst J 0i?S)5„ ^<z> J: e> &3gSf^£>, mosfet<z>« 

^ l t mm m x it & & &m$m&&fc n mmmwt tnmiz . 

Hot, 36S**lt&il(l£'rS£fcK:J:»K MOSFET©«^#'f$£Mfc£Mt-£C: 
[0 0 0 5] 

<Dmn t ft<®mzmnr=.¥m{bmmzm&-tz>fetoiziz, mm.mn^itit^mi^ 
mn<Dm&izm?z&mz.x%zmvi&'3vz>z.iit>m& lv>„ tt^&izwtitw 

[0 0 0 6] 
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-7-lCiU43^"^^>5 -5 £j£r{Kl/ (duty factor^ V^;%x. 2? „ ), 10^tfelCil£86 
[0 0 0 7] 

ley Reliability Tool) H&S/ S a I/- ^ 3 >&fl5&JB^<5 i i: tc «fc »j , ¥ 

ic as v n r ft v % nm © m^m^^t <d mm & «tib tc v x v * & . bert8?#t 

[0 0 0 8] 
[0 0 0 9] 



[«2] 
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[0010] 

^ © j: e> fc j: y tf n * BERT^tf y - ;p & m v n tc ^mfo'mw. <d m%LW& 

[0011] 

[*8E tfmm v & e> -t z mm ] 

[0 0 12] 

#^^©«j^^«^^#S(Z)^ffi £ is ^ =r U - >> a y K «k y lEfcK: JR 3 i 
» t © ffWK 5: lEiflt JC fr e> d £ # T* £ & v a „ 

[0013] 

(2) 2/yn>#«SS:^#fltfStt«*fcbT«fflL, 
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G>rS©*BWtt/*y£fcfcv*. ^ot, HI»J/^al/-2/a>S:t?oTS*mSKtc 
[0014] 

ttlH^tC^^^fem^SSOI (silicon on insulator) *fSt<Z>¥#£M£« 

U-i/3>&fToTtj iiii^ltlt' # V > (D T% S^#'ft£Mfc OfM & ft 
[0 0 15] 

[0 0 16] 
[0 0 17] 

##PJ!tf)Blftte, _tfBBW&3t/*U ^itJttf)#W3l y %fa±-*zz. 
[0 0 18] 

[0019] 



ffi|iE# 2 001-3103504 
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at^&Tg/au z<D¥mfom*izi3^x ynv h-f^xttc^sm^- 
lEiittZi&mznm-tzjimii. y^t? b^^y^m^-t^mm 

izm^as. ^MftmmzMitk-t exit *mxt^mfomw.v>mi!ki5mt. 

[0 0 2 0] 

Tli, jyrttr b4*yttlz&&m+lEfttt£f&mitB&Lf^ r<DfmE?L 

[0 0 2 1] 

>p&< ys*? h-j*yfci)m$i~?z>mmK&^T. m*iE3LM$if&m 

[0 0 2 2] 
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[0 0 2 3] 

%:h^>i?X# (J£AT, #ICIGFET (insulated gate field effect transistor 
frtStt^lCJif^Y h«^&#;l&V^2©IGFET&7£/&U £©&2. 

«JC«^5^^2(Z>IGFET©«i!CW4ftt©«^IEfb*S:Jfffi-r«xmi:, 
tt©l^jbi«IK^{ci^^, ¥#ftg«&8S[3ir*-SX;Jifc£4>fc< 

[0 0 2 4] 

rt±, jk^-y hnm^m^mi ©igfeticj; yf^iastifef 2 -*©^ 

FET©S^C6«l#ffi(D^^b*$:^lC#mi--5z:^^T*^e < , 
[0 0 2 5] 

i^sistsxii:, 4>&< £&>f h>r ^->ft^^-rs««jcfev^t 

[0 0 2 6] 
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[0 0 2 7] 

aitmft'u&nm'r&xmt.. 'p&<n%ftm&mizm^%. »i?®xh 

[0 0 2 8] 
[0 0 2 9] 
[0 0 3 0] 
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m&m 3 o>88mz%& ^mi^mm^m^m^mmt sitm, m 2 © igfe 

[0 0 3 1 ] 

n-^y h£, A^$tifcMlc»^^^#^^{c^v>T9§^-r^'f h-f 
;Wfc£J:£S^IE&2fr£/**£l*ffiU 4>fc< il=fo>r h>f 

[0032] ; 

[0 0 3 3] 

(D it mm 1* m m <z> <a ^ « m & £ r t ic © s -r ^ ^ « . 

[0 0 3 4] 
[0 0 3 5] 
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m2izm-t£$iz^ 'p&< t^mmzmmm 1 1 sttssii i 
(Dmmmi i ±<D¥m<bffi&M®2 z<D¥m<bm&m®2.izMmztit=.¥m 

[0 0 3 6] 

lot, i o_h (hi*, ±wmm±) (ommm 

Mio^m M^iims&^^s^ o vie h^-s-s 

«i 25^bb»34xtvxs. mmmi nzit. Min fg&$Ht&. cvd&, xkv 

#Vytf&, SIMOX(separation by implantation of oxygen) \Z <fc V fifcfig L 
[0 0 3 7] 

¥m#m&mm z IZ&* >>vz2>mffimz&mmzmm-?z>z.z.&T*gz>o 

[0 0 3 8] 

14 ffifl#2 0 0 1 - 3 1 0 3 5 0 4 



#2001-313939 



[0 0 3 9] 

0>IGFET#^JB£*lTVx5 o ^^T% IGFETfcfc*, MOSFET, MISFET (metal insula 
tor semiconductor field effect transistor) , TFT(thin film transistor)^ 

£%<£tiMmz&^TmmznT^z> 0 igfet&, v?-v*)vm 

[0 0 4 0] 

-r&fc>t>, *l§0^a)^l<Z)||^(Z)^ffi{C^-g>^^^2 0«, rf^-f fl^il 
#M'f£ fl^ 2 ic mm £ *x £ K u -f > I«X l£ y - ^ M*Uc £LT^£*i3ffl2c?) 

[0 0 4 1] 

i^BM fete, S/ U 3 >gMtffll, i/'Jn>im ^^r^h^^'Kif© 

^l«^5{ctt, t/'Jn>W B E KBI, ?m£ikJSil©¥Ji)gl. Xtt 

S/ U =i > #M aJK± &c 2/ U -9- >f FBI £ ft« b fe tt-&IK s£ v * it is V n > S JR_t 

li6 Aa^2ffliti6 BtCte, 09 it l*LDD( lightly doped drain)fl&£ 

[0 0 4 2] 

s&k, 2 0(z>m <z>£mm6 A_ttcii, wz.ix? 

m. mm, mm^mmmz^i)mm,^tit=.mi(D^mmm^-7 a 

[0 0 4 3] 
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[0 04 4] 

(1) &-?mWlZ. ^n-feXS/^ n. g yktfo (10 0) „ ZLO^n-fe^ 

a 

[0 0 4 5] 

( 2 ) ^A-f Xis*3.U-Z/3> Zft? (10 1) 0 XJ/^al/-^a> 
[0 0 4 6] 

o) ¥m<bm&mm2<D'p&< £%>c ynv h^ytyittim£.?&Mmiz&^ 
t, m*iEfttt&i&mG u <Dibm$'Mtfnmzn2> (102). r^t, 

mmM&m'hv>Mmz, jy^* v^^yit\z^^>^iE^^m.moy^-' 

9M<D 1 0 0&<D 1 ©fl^T'feSo — «^-iE?L#^^G II CD«:^ffl$:l[ 



1 6 
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[0 0 4 7] 

(4) m^jEfttt£f&mG u (Dikmftmtfwm2tiz>£.. ^<i>\z^ir^o 
izifrmftrnzmmffi <i tarn* wan., t/v ny/vwtpommmmzm^tz 

10 3) „ 

[0 0 4 8] 

I subQ = <l\ v G n dv — - <1> 

$ ti & ^mfcm^&mmmm t m^w<&&mt torn izm±t^z> mmm^mm^ 

[0 0 4 9] 



I d : Fls^ymffi 
A : ^f^W^^-^ 
a : ^E^W^* 

j8 : ^f^?^-^ (Mx.tf, )3 = 1. 4) 

M^ii> mmw&m&mzi: v^^nt^ 1 o^©i,£v^*j£<z>^ifr:i;# 
5 o mvtfe^i^ i o^c^it-ex h u^wtumz±m^< 1 >&t>*3£< 

2>{CJ: ^J^ffi$4^feIGFET(Z)L^V^>|itmi!±V th ©^^&*A V th ^5 0 mV&| 
1-^>3i:^T^S 0 mz. HiAV t j5 0mVJ^p«3-e*>^^{C(i, MIS 



[j&4] 
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[0 0 5 0] 
[0 0 5 1] 

[0 0 5 2] 

mt/v ^ymmtmffi.mMK£ i )m&<nmmm&m&\£ovizmnzftT^z> a 

[0 0 5 3] 
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[0 0 5 4] 

?$mM® 2 ic & v \ t *^-iE?L*f g j j ©^a^Hi £mmffia£<Dmz&&bn 

[0 0 5 5] 

_bta^:< i > it ^mfam'ftM® 2 ic & *\ x m^mjLMtumm G u <D<*.m 

tctVW * 2/ ^ =l V - y a > lc v\T te, ^ftiS'ffifM 2 l*f3Ptf>imE?L*f £ 
[0 0 5 6] 

, ¥m&m^2 oKte^xmz.-t&^ynv b-4JtyMz£z>m^jE3itt$if&m 



ffif£#2 001-3103504 



#2001 — 3 13939 



2 izffinz>mffi,zw.m&m~?z> z\t^x^^m^iz-j3^x%, m&iw&mm i 

[0 0 5 7] 

t>mm&LM<. tfTjm%ttfmwLiz< <, 2 ^ 

[0 0 5 8] 

A3 ofcfcy^Js-rsr^^-e^So i^w*i/xfA3 0(t ^^m^ 
o ©i^«i#ttfflg!iift iiajtsf m^-^ h 3 0 2 t, urns 

[0 0 5 9] 
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y\£=L-$ S/X5 L A-e&£„ o£*J, m$kA±3--v V 3 0 1 lc&> M/UiA* 
[0 0 6 0] 

Ut A— K:r-f.X#> RAM(random access memory), R0M(read only mem 

ory)^) , Z<D£?tey7hV^T*mft?&f~&<Dtpg:Winmm=L-vh (CP 
U) *&'J>&<£%m*.X\*&. 04(Cgtfiji!lIa->^3O2IC!t yu 
7.2 3 1 O0f^^ F^-fZfS 0 3%.T$%?4 7V 3 1 1 CDft-^-f 

K^>T^3 0 4tfrtISti, S^Ki^ff^tt^^U*- K ($1*1* 7 2/ 

:3.EEPR0M#- F) 3 1 2 h b-^^-^3 1 3 <Z)^ h U-P K^-f ^3 0 5 

^tt^^jR^^bSrfPffi-rsfeft^v^ h9i7»7n?»tr-f-f 79 3 1 

0, %?4 7V 3 1 1, *E 'J*- F3 1 2 3Z.&X h l/-*^- ^3 1 
[0 0 6 1] 

fffgffiiJ^-y h 3 0 6tCl±, (CRT) >f * ^ U >f, 

[0 0 6 2] 

[0 0 6 3] 
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*&m<omi (DmmcoMMiz, mmizmb?£ft&ffiB{fc&%LT*&2>-yy r ^ 

&#/*UfcSOS (silicon on sapphire) fltit®3&#tti&tt« ^ttSSfiCDSHJi* 

¥##^«©«^#&Mf 2/ * ^ A 3 o tc * Httic iljg £ s . 

[0 0 6 4] 

*&m<D&2<D$£m<?>j&m*. n%mzyu-7-j y^miz&^^^jvmm 

[0 0 6 5] 

*nm<D&2<Dmm<D&mizm2>¥m<fcmm\*. msizB-rz^iz, j>nm& 

[0 0 6 6]. 

^©0ffiUi¥##i^2 0{Cn^*;i/#«MlGFET£^MLT^£<Z>T% 

S^Ii:^*^, ¥#tt^2 OlCp^rMl/^SMlGFET&ftJB-rS 

J»«*;ftfc4M*#?SttM«4 lfcli, li4 Oi:©l8(0p n8M:j;»Ji©S«4 

o\zn^xn%m\z^m^ntc^m^mmtmA i tv^i^ttfflsns. 

[0 0 6 7] 

lUIH 5 JCtt^LTVxfc^tf, «^4 0©^®Xti^@tca^«^$:^^TVNT 

t»,>#<*?gttiH«4 i Ki*z<Dm&zwM?z&o&mmi*m*Mizi l *mz-T 
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[0 0 6 8] 

It, ¥#ft?S'[£M4 1±0W (y-M«»0E) 4t; mmWk4±<DMW 

mm (tf-hnm) sn. ^mfaft&mm* uzmnztifcv-xmmxitFi/ 

tc Kl/>T >««XttV-^««fc LT^ffl^tlSm2©^«® 6 B £:£it;iT« 
[0 0 6 9] 

S4xfcS/U 3>K-ftJR, t"&;b*> LOCOS (local oxidation of si 1 icon) £HM#f 
[0 0 7 0] 

2 0 MU ZflD^MUMt*?^ 0 lCfcV>T38£ , r£>f yn? h-f :*>ffctCJ:$ 

m^-iEdFL^^GjjSrwmt-sxgi:, ^j&< t%-r h>f #>ffc#$8£ 
t *j<fcm&mzm^%. ^mfom* 2 0 <z>tt«tttttt<z>&i$xfc ^M-r sis 
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[0 0 7 1] 
[0 0 7 2] 

[0 0 7 3] 

*^^®m2©^©^ic^sS^#fiMt/^7 L AMOticrtiJ^I^0Dll^ 
©m»K:«**A#tt»«S/^^A©a£*»||-3tfcl:H4 fc^##gfE©lfl 1 ©JH 

£„ 

[0 0 7 4] 

[0 0 7 5] 
[0 0 7 6] 



2 4 
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[0 0 7 7] 

, i&'jg^±, mi}x*&z> 0 meiz^k-rmmit^u^ymmi a ca] x&v. 
mmitFi/jynmi di:^MttM2Xii4 i izmtizM&mtemm (>k 
«§^xii^x;u«^) i suhQ t(Dm(z>stx$>z> a m<Dtpmt, mm^hu^ 

£ 1 0 0 0 #ISBJit! L £#|CD, «^^#'ffi^tfa#® L/ £ ^iiffOlii A V 
th (^Mb^<DV th -^bfrf(DV th ) [V] x$>2> a &mmz$tMMAV th Z#tb 
£{C&, t5^©^;<2>$:^m-rtl«i:VN 0 
[0 0 7 8] 

l\Z\Xit. —MO* h VX0kft*m\lVfcm&<DlGFElO)$EMA& V th £^f 

l r=. ? - # i& iz it £ n s . 

[0 0 7 9] 

>ic^^^«^ffit^«# q £<Dmz&&xm&M&mm i subQ 5:^mi-So 

^-^li, *^W®^i©^©^tc^^^^«©^^©^n-fe^i/ 
Ul/-^a> (100) ©HfriffXttlfeTf&oT, f^U^^^ab-i/a^ 

(101) (Dmnmz, m±iz^m%m&mmis*T2±zoizmwix±3.-v 

h 3 0 1 ^e>A^7$tl-2)o 
[0 0 8 0] 
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Uxm\l&.V> IGFET© L S V*te«JE©3£S&* A V th £ITffi U IGFET(Z)«tClft#'ffi 
[0 0 8 1] 

[0 0 8 2] 

>«SfgI d [A] Tfty, »ttttKl/>f d fc4M*#?SttM«2XfcJ:4 1 

»ctfoft$JK&Wfc«86 (^f-ff^Xl^x;«) i suW3 fca>lsr0>JtT?&S. 

usvAft«jBE©3e»aAv th (&it&<Dv th -&itm<Dv th ) [v] n 

WIST?**, fcfc, B5 7tf, ?ftil»tcj:»JH*tifc««rt©3E»*AV th tt, 
[0 0 8 3] 

[15:5] 



a : ^Ef^W^^-^ (MAtf, a=~3. 9) 
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^*;i/«#JI&5IGFET#) ©^-#^&JK£Lfc^-*#ISI8tCtt 
[0 0 8 4] 

MM$:ltm> iiffl^<l >icSd^fMi:Itf qi:©l$:^«)T 

[0 0 8 5] 
[0 0 8 6] 

[0 0 8 7] 

[0 0 8 8] 
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o 

[0 0 8 9] 

t s tr e ss^ ra ^ D b « ' b * ^mm&<DmtA A V th «7*5£< 4 >IC^1- i: 
[0 0 9 0] 

[2£6] 



4 V* = A 



ClCDJ:fa5S;<4 >£M^T, n^*;i/#*MlGFETCB#r«fc£#e>* N U 
X.fc t stress ^iaPPiIILfc*^ L^VNffim£E©^t:*A V th tt#C5£< 5 >IC^ 

[0 0 9 1] 

7] 




[0 0 9 2] 
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